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(54) TUBE ROLUNQ OUT APPARATUS 
(57) Abstract: 

FIELD: well explanation. SUBSTANCE: apparatus has on lateral surface of Us housing Inclined flat 
portions, supporting wtth use of axles rolling out members, mounted on supporting plates. The flat 
portions arc In the form of cylindrical counterbores, whose axis coincide wtth axis of the rolling 
out members. The oounterbore has grooves, opened at Its one side. The supporting plate are arranged 
in the grooves and rigidly connected with the axles of the rolling out members. Each above 
mentioned groove has at Its end portion an additional groove. Each supporting plate Is provided by 
a protrusion, placed in the additional groove. The housing with the supporting plates is embraced 
by a nut EFFECT: enhanced reliability of the apparatus at operation due to such structure of tt 2 cl, 7 dwg 



RU 2056201 CI 



(21) Application number: 93034496 

(22) Date of filing: 19930701 

(51) IntCh B21D39/10 E21B29/10 
(56) References died: 

3akbka PCT 90/05833. in. E 2LB 29/10. 1990. 

(71) Applicant TaxapcKHft rocypapcrrocHKbifl HayuHO-Mccne^oBaTejibCKHft h npoexTHbdt HHcrwryT 
HegTHHOft npoMbannetfflocTH 

(72) Inventor Merarar K.B., Myxauermmi A.A., A6flpaxMaHoe I\C. Apoauacue© GX., Me/ranr 
K.B., Myxawennan A. A., A6flpaxManoe T.C., ApsaMacneo Q.V.. 

(73) Proprietor: TaT&pcKHft rocypjapcTBCHHUfl HayiBO-»ocji moeaTem>cirail a npoexTHbdl HHcnnyr 
hc$TOhoA npoMbanncHHoc™ 



(54) YCTPOftCTBO RJIH PA3BAJn>UOBKM TPVB 
(S7) Abstract: 

M3otiperesKe npeflHa3HaoeHD fljw pa3B£tfibapBKH cepexpfafBaTeneJt h3 npcx>HntHwx TpytS, ycraBaanHBaeubEX 
b acBasMBax. Ha 6okoboA noaepxHocTH Kopnyca BbomnBema KaxjiOHHwe nrnxame yuacTKH. Ha aoropfaix c 
nowomtjo ccefl Ha orropaux nnaenfHax ycraHOBrieHbi Bajibqyroimre anewEHTbt (B3). rtnocxBe y^acnoi 
BunQJiHeHM d bhh« aynfflffpOTecKHX qexoaoK (LQ. Och U ooBaaflaioT c ochuh B3. Ha U BbmormeHbi 
OTspbiTbie c o/nioro Konna mou (Tl). Onopnue nnacnrau pacnonoxeHbi b n h hcoctko cwdaroj c oc«wh B3. 
Ha OTSpbnw Konqe Ktxppro U BfamormcH flonomorrcjifaKbdi IL Kax^an anopHan nraacTKHa CHaftseHa 
BbicrynoM. paswcnicHHbiM d flonanHsrrenbaow n. Kopnyc c ooofiHMMW nnacTHoaauB oxeaTbiBaeT rafixa. 
Tax an ooBOxynBocTb nposHaAoa o6ocucHHuacT uoBbtmcmac h^cjkhocth ycrpoftcroa. 1 3. n. $-nzx, 7 an. 
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Description [OracaHic H3o6peTCHM>i|: 

H3o6pcTcaKc othochtch s 6ypemao a KanHTBJibHOwy pcwoirry cs&axJiB b npW*a3Ha^cB0. a lacTBOcra. 

;yi>q pflnRftnrM^nmjRfltrwfl yCTpOBCTB H3 UpO^ECl bHblX Tpy6 XIpM HX yCTQBOBXe B CKB&SHHC 

Haaoonee druDCiu k H3o6percHHJo no TexHHuecxoft c>thbocth mbjuwtch ycrpoHCTBo n/m pa3BajiU40Bxa 
npo^KTibKbix TpyfS npn nepespbrrtas hum doh ocnoauKuaa b cxaajxaHe. cqnepmampe nan wfl 
OHnMan pgwaa i H aopnyc, Ha napyaraofi noaepxHOCTH xoroporo BbmonHcjoj naxnoHHb/e OTHoarrenbHO 
upoAQjibBoft och aopnyca n/iccsne y^acTRH, h ycTaHooneinibic na nocnc^imx c nouonnjo occfl Ha onopmjx 
nnacTHBax Bajibnyjoimse sjicmchtw. 

HcnocTaTvow 3Toro ycrpoftcrea jrannercH BCHaAc«HocTb cro pa&rrbi H3-3a HtflocTaTOtmoH (hotkoh) 
DpOHuocTss aopnyca, wmiHuanbaaH romnBHa ct c hkb aoroporo b pesymyra-re ajnarmcraoH hhujiohhux k cro 
npoAWibBoA oca iotochhx y^acraoD he y^oaneroopHCT yenoaaxj npounocra npa xpyucHaa. 

l|c/ib B3o6percHxcR noBfcjmeHHe na^ejKnocTO ycrpoflcroa 3a ctct yBcnauenan npowocra cro xopnyca. 

3to AocmrarrcH tcm. uto b oxoKfaiBaeMOM ycTpoacTBC ana p aaaa J Bae paxH TpytS, concpxanie* nanus 
Uf aaBBff pan o cKBA aopnyc, Ra aapyaoioB noBcpxHOCTB aoroporo BbmojmcHbi Baa/ioHBLte othocktcji^bo 
npononhHofl ocm xopnyca nnocKKC yrocTKH, n ycT&BD&neBBue na nocjie^Hax c noMombP oceft Ha onopHWX 
nnacTBHax Bamjjyxjmm; sjieuorru, oornacno HooopcToano HaxnoHHUc nnocxHC y^acTKH Ha HapyxBOH 
ooocpxBOCTii xopnyca BMnonBXHW o nanc UfDXssafspsrtccKax ncaoaox, och aoTopbcc coananaxiT c ochmh 
BonhayvxnyoL ancMCHXGB, a aa ussoaxax Hboim ut c H M orxpbrrwc c ojjnoro KOHna h skchchtpotho CMtmcHHwc 
K Beuy naabi, npa stom onopHwe ruiccrKHW pacnonomcmj a naaax a atecnto canaau c ochuh 
eajiMiyiomHX ancucHroa 

npyrHM OTJQPOSCM onacb£Bacworo ycrpoftcrea hbjihctch to. mto aa oTxpbiTow aonne xawnoro naaa 
BkmonBca AononHBTOTaHwa naa, a xajaneB onopHan nnacnuia cna6mcHa abicrynoM, pacnanoMeaHMU b 
AononHBTcmiHOM naay, npn otom ycrpoftcroo ch£l6kcho raftaofl, oxnaTbOjaioinefl aopnyc c onopubnuu 
nnacTHHaioi. 

yRa3AHm>ic otjdimkh o6ccnc^HBajOT BO3M0BCHocTb yBCJuwcKHH TojmjHHbi ctchkh aopnyca b Han6ancc 
onacHOM noncpcHHOM cchchbb cro, 6naron,apH nocy noBbnnaercH iipo^HOCTb aopnyca a. cnefloaaTcnbHo. 
HBflcaEHocrt, paCoxbi ycTpoflcTBa 6ca bdmchckhh cro HOWKBajiLHoro aapyHUioTO njaauerpa A aHHoro 
TBnopasifcpa. 

Ha (>ar. 1 noKaaaso ytrrpaftcroo, ycraaoancimoc a npo^antHoa pa3aa m jy> n MBftffMofl Tpy6c, ofinjKfl bh«; aa 
$ht. 2 ocHCHMc A-A Ha $nr. 1; aa ^ar. 3 tpftmcBT aopayca ycTpoBcraa c aoHCTpyKTHBBMMH vieueB-rauH 
n/m yeraBOBBH aajn>oyKMnHX ajieMearroa; Ha $ar. 4 bbsr no crpenae B Ha ^ht. 3; aa ^ht. 5 ce^ieHHe B-B aa 
par. 1: Ha 4>ar. 6 cdKSHe r-r aa (mr. 1. aa far. 7 crasHc JX~J\ aa 4>ht. 3. 

ycTpoacTBO fljiH pa3BanbqpBKH Tpy<5 (^ht. 1) coflcpMHT BB7iBHnjpH^c9caHA nonbifl aopnyc 1 c ncHTpanbHMM 
aaaajioM 2 a pc3b6aMB 3 a 4 n/in cocnKBCBHH cootbctctbchho c aanonnoa 6ypanbmjx Tpy6 5 a 
CKBaJKHHHfaOi ooopfflOBaHBeM 6. Ha BapyxHOH noBcpxBocTH aopnyca 1 nofl, yrnou. a ero npo^wifcMOfi oca 
BwnonBCHW njiocxae yuacnai 7 a BHne uaJiaHMpaMccxwx ucaoBoa 8, Ha aoropbix BbmcuracHbi orxphrrbic c 
ohhoto KOHna nasw 9, sacnarrpawHo CMcmcHHbic 0TH0CHTCjn>H0 ucaoeoa a cropoHy orapbiToro aoHua sthx 
nasoB, c yr/iy6ncBHHMa 10 a ax nporasononoauihuc orapbiTbix KOHuaM CTCBaax. B uaaax 9 paaMcnjcHbi 
onopBue nnacTBHM 11 c aoskipbxaua 12 no ax nepa^cpan ($ht. 1), BXOflHiUHun B yp/iyfSncHan 10 naaoe 9 
(4ht. 3 h 4). 

Ha noaepxHOCTB onopHbOt nnacTHH 11 ($nr. 1). aoBTaaxapyioinca c aopnyoou. aaroToancBM Bwcrynw 13, 
HxonHmac a jpnonBHTcnbabic nasbi 14 (^ar. 3 a 4), rajnamraniwc Ha OTEpbrrfacx yHacTaax naaoa 9. Ha 
HapysHoft noaqJXHOCTH aopnyca aunojnxeaa pesboa IB, aa aoropyw HaaaHweHa raftxa 16, oxaaTbiBajomaH 
onopHbic nnacTHHM 11 a ooVcocroBaioBtatt cobucctbo c bx ao3bipfaaa^a 12. BbicrynaMB 13. yrnynxrcaaHUH 10 
a Kopnycc a npnoJiHHTcnbHbiMH naaaxm 14 ^Bxcainoo rmacnm 11 ot npoaopora a BbBiaAcnaa B3 naaoa 9. 

Ha BHcmHHX ot xopnyca noaepxHOCTflX onopHbOC nnacTHH 11 xecTKO h c mcujsnpBnBbSM. cucn^cnacu a hx 
BcpxacH ncpa^epHH (rpanane) 3axpcnncHU och 17 ($ar. 1 a 2). Ha Koropbix c nouombn $axcapyioincro 
Konbaa 18 ycraHOBJicHW aanbuorxmiac ancuanw 19. npa yrow oca 17 Bajibuyiamax ajxeucBTOB aaapcnneHbi 
aa onopHbtx HnacTaaax 11 Tax. mto hx rtautr rpme a a tt oca caKMCTpaa coanaflajcyr c reoMeTpH^ccxHMH 
ocHVia CHMuerpaa igpia^na wtccggx x;cxobok 8 (cu. occoyio nunm 0-0 na £ar. 3-4). 

SKciy H 'iy MUH oe cMemeHae naooB 9 OTHOCaTenbHo njiotq,e^ni neaoBOK 8, a Taajse BeniWHBy uaxcMMVifaHO 
B03Mo«Boro yrnydncMMH uckodok b crcimy aopnyca onpcAcmoor pacurrKfatM nyrcM juih KOKXpCTHOro 
Tunopaawcpa ycTpoacTsa c yKcroM o6cciicicram Hco6xonaMoro 3anaca npoMHOCTM aopnyca npa pa6orc 
ycrpollCTBa o yenoaaHX apy^craw. A MaxcavfanbHo boowojkhoc cueinenHe onoprabtx nnacnw 11 
oTHOCHTenbHo ocea 17 aajibuyioaiKX auicweHToa 19 o6ycnoancHO pacnonoweHaeM naooo 9 noj\ hhx h tcm, mto 
reoMeTpauccKac oca CHMuerpwa 3aapcruicHHbLx Ha hhx occa 17 Banbuyx)uiax 3Jicmchtob 19 nanmitta 



RU 2056201 CL 



coan&A&Tb c pcouctpiwocmmh ochmh cHxnerpHH qcsobox . 

Pafora ycTpoflcTBa howcmhctch Ha rTpra-fcpc pooeanmpeKH npo^HraJiux Tpy6 npa hdqjwuhh hub 3ohw 
aapymeaHH rcpucTH^HOCna o6caAHofl nanauHti 20 0)ht. I, 5, 6) cbdwdhw. 

npo^HJifaHbic Tpytibi 21 cnyatajor BHyrpb o6caRRa& sanoranj 20, d mrrepBan H3onnmni b pacascpsDOT no 

npttWaTBH KX CTCHOK K CTCHKC ofcaflHOA KQJIOHHbi 20 ($HT. 5) COC^aHMCM BUyrpCHHCTO rH^paBJXOTCJCKOPO 

3aT«w c nowoiubio pc3b6bi 3 ycrpoikrrw) npHCocflnHHxrr k kojiohhc Tpy6 5 m cnycKajor b c&aaauaiy. no 
floersuKCHKB ycrpoBcroou eepxHcrxi sowqa npo$arcbHbix TpytJ 21 KonoHxy 6ypBjibHbtx ipy<S HaMmaioT 
Bpamarb npn 0/jnoBpeweHHow coonaHEoi ocefioft Harpy3KK w npaubOKH dojiocth ipy<5 qcpo utHrpajiwrMfl 
KaHan 2 Kopnyca 1 jkb^koctwo. B peoyjibTa-re stoto HmoaaTbie naaneHiieu y^acnra 22 {$hj\ 5) 
npo^anbHwx Tpy6 21 uwupaaoHKyrcH no nnoTHoro r rcpweTHUHoro npamanw bccm napymHOH noBcpxHocTH 
npo$HrikBux TpyC k eayTpeBHcft nouepxBocTH oGcanHWX Tpyfi 20 ($ht. 6). 

no oKOHMaKMM pa3Ba7ibapowBaHKB KanoHHy 6ypunfaHi*x TPyti 5 c ycrpoBCTBOM noAHKuaitrr mcEflunow. 
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Claims [Oopuyjia H3o6pereniw]: 

1. VCTPOftCTBO JVW PA3BAJ1 bLJOBKM TPVB, cc«ep»amee nonwfl ivsnrnmpsweauift Kopnyc, Ha Hapyxeofl 
noocpXHOCTH Koroporo BbtDonKcuu H&nnoHUbte oroocirrtmiMO npo/jojtbnofl oot aopnyca mxocme yuacrra, h 
ycrasoaneHKbcc he aocng^mx c nouoduo oceA ni onopnboc nnacTHuax B3J\huyioujfsc ancuorrw, 
tmuraajoiqeecfl tcw. *rro BamioHHbce nnooose y^acruH ua Hapymsofl noDepxuocrH Kopnyca BunormcHbi b 
hhhc munasxp macKMa ncaoooa, ocx Koroptsix coaaaAaxrr c oomh Banw^yKuqnx anencirron. a Ha ucsomax 
BbmojiHCHbi OTKpbiTbic c oflnoro KDmia a sftaneHTpimHo cuaneHHue a HCMy naau, npa srrou onopuwc 
nnacimi pacnonomcHW b nanax h xecnco ceraaHU c ochmb BajnjjyrwnKx 3jicmcmtob. 

2. YcrpoflCTOO no n.l, or/nptaiomeccH tcm. «rro Ha ompbixoM aonqe Ktusfloro nasa BbcnanaeH 
flonannirrcabUbdi naa» a RaaAan ooopHaa n/iacnnaa aia6«aia BwerynoM, pasuemcHHUH d 
ponamnrrcm>aou naay. rrpH 9rou ycrpoftcreo cnaXSmcHo r-aftxofl, oxaaTbCBaioixteA sopnyc c onopHbcun 
nnacngHanra. 
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(54) PIPE EXPANSION DEVICE 
(57) Abstract: 

The device is intended for expanding shaped-pipe blocking devices mounted in wells. 
Provided on one of the sides of its housing are inclined flats carrying supporting plates, 
secured to which are pins mounting expansion tools. The flats have cylindrical elements. 
The elements are aligned with pins carrying the expansion tools. The elements have slots 
open at one end. The supporting plates are mounted in the slots and rigidly connected 
with the pins carrying the expansion tools. Additional slots are provided at the open end 
of each main slot. Each supporting plate has a projection engaging with the additional 
slot. The housing with the supporting plates is enclosed by a nut. Such a combination of 
the design features enhances the reliability of the device. 2 cl., 7 dwgs 
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Description: 

The present invention relates to the well drilling and overhaul operations; more 
specifically, the proposed device is intended for expanding shaped-pipe blocking devices 
after lowering them into wells. 

Closest in technical substance to the present invention is a device serving to expand 
shaped pipes when isolating troublesome zones in the well, which device consists of a 
hollow cylindrical housing whose outside surface has flats inclined relative to the 
longitudinal axis of the housing; the flats carry supporting plates, secured to which are 
pins mounting expansion tools. 

The drawback to this device is its unreliability because of an insufficient (low) strength of 
the housing whose minimum wall thickness does not meet the torsional strength 
requirement due to the provision of flats that are inclined relative to the longitudinal axis 
of the housing. 

The object of the present invention is to enhance the reliability of such a device by 
increasing the strength of its housing. 

This is achieved as follows: In the proposed pipe expander which incorporates a hollow 
cylindrical housing whose outside surface includes flats inclined relative to the 
longitudinal axis of the housing and carrying supporting plates, secured to which are pins 
mounting expansion tools, the inclined flats provided on the outside surface of the 
housing have cylindrical elements which are aligned with the expansion tools and which 
have slots open at one end and offset in the direction of their open ends and the 
supporting plates are located in the slots and rigidly connected to the pins mounting the 
expansion tools. 

Other distinctive features of the proposed device are that an additional slot is provided at 
the open end of each slot and each supporting plate has a projection located in the 
additional slot and that the device is fitted with a nut enclosing the housing with the 
supporting plates. 

The above distinctive features make it possible to increase the thickness of the walls of 
the housing at its weakest cross section, owing to which the housing strength and, 
consequently, the reliability of the device are increased without changing its rated outside 
diameter for a given size. 

Fig. 1 is a general view of the device mounted in a shaped pipe to be expanded, Fig. 2 is 
the section A-A in Fig. 1, Fig. 3 shows a part of the expansion device housing with the 
elements serving for mounting expansion tools, Fig. 4 is a view in the direclion of arrow 
B in Fig. 3, Fig. 5 is the section B-B in Fig. 1, Fig. 7 is the section F-F in Fig. 1, and Fig. 
7 is the section JX-J\ in Fig. 3. 
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The pipe expansion device (Fig. 1) has hollow cylindrical housing I with channel 2 and 
threads 3 and 4 for connecting the device to drill string 5 and downhole equipment 6. 
Provided on the outside surface of the housing 1 at an angle to its longitudinal axis are 
flats 7 with cylindrical elements 8 having slots 9 that are open at one end; these slots are 
offset relative to the cylindrical elements in the direction of their open ends and there are 
recesses 10 at the opposite ends of the slots. The slots accommodate supporting plates 1 1 
with peripheral projections 12 (fig. 1) that engage the recesses 10 in the slots 9 (Figs. 3 
and 4). 

Projections 13 provided on those surfaces of the supporting plates 1 1 (Fig. 1) that are in 
contact with the housing engage additional slots 14 (Figs. 3 and 4) made at the open ends 
of the slots 9. Screwed onto thread 15 on the outside surface of the housing is a nut 16 
which encloses supporting plates 11; acting together with the projections 1 2, projections 
1 3, housing recesses 10 and additional slots 14, the nut 16 prevents the plates 1 1 from 
turning and falling out of the slots 9 . 

Rigidly fastened to those surfaces of the supporting plates 1 1 that are positioned 
externally relative to the housing are pins 17 (Figs. 1 and 2) which are offset towards to 
the tops of the supporting plates 1 1; the pins mount expansion tools 19 fixed with locking 
rings 18. The pins 1 7 carrying the expansion tools are fastened to the supporting plates 1 1 
so that their geometric axes of symmetry coincide with those of the cylindrical elements 8 
(see center line 0-0 in Figs. 3 and 4). 

The offset of the slots 9 relative to the elements 8 and the maximum length of entry of the 
elements 8 into the housing wall are calculated for a given size of the device so as to 
ensure the requisite torsional strength of the housing. The maximum possible 
misalignment of the supporting plates 1 1 and the pins 17 carrying the expansion tools 19 
is determined by the location of the slots 9 and by the coincidence of the geometric axes 
of the pins 17 carrying the expansion tools 19 and those of the cylindrical elements. 

The operation of the proposed device will be illustrated below by the example of the 
expansion of shaped pipes in the course of isolating the non-tight zone of casing string 20 
(Figs. 1 , 5 and 6) in the well. 

Shaped pipes 21 are lowered inside the casing string 20 to the interval to be isolated, and 
then a hydraulic pressure is developed to increase the pipe diameter by pressing the pipes 
against the wall of the casing string 20 (Fig. 5). 

Following this, the proposed device is connected to the drill string 5 with the use of the 
thread 3 and lowered into the well. When the device reaches the top end of the shaped 
pipes 21 the drill string is imparted rotation and at the same time an axial load is 
developed and the inner surfaces of the pipes are washed with fluid supplied through the 
central channel 2 in the housing 1. As a result, portions 22 (Fig. 5) of the shaped pipes, 
which were not sufficiently pressed against the inner surfaces of the casing string, are 
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straightened until the entire outer surfaces of the shaped pipes 21 are fully and tightly 
pressed against the inner surfaces of the casing string 20 (Fig. 6). 

After the expansion process is over the drill string 5 is lifted out of the wall together with 
the device. 
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Claims: 

1 . A PIPE EXPANSION DEVICE having a hollow cylindrical housing whose outside 
surface includes flats inclined relative to the longitudinal axis of the housing and carrying 
supporting plates, secured to which are pins mounting expansion tools, the inclined flats 
provided on the outside surface of the housing have cylindrical elements which are 
aligned with the expansion tools and which have slots open at one end and offset in the 
direction of their open ends and the supporting plates are located in the slots and rigidly 
connected to the pins mounting the expansion tools. 

2. The device according to i. 1 , wherein an additional slot is provided at the open end of 
each main slot and each supporting plate has a projection located in the additional slot 
and which is fitted with a nut enclosing the housing with the supporting plates. 



Drawings: 
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Fig. 1 
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Fig. 2 
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Fig. 3 
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View B shown as turned around 



Fig. 4 
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Fig. 5 



Fig. 6 
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Fig. 7 
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